SUMMARY DNA fingerprinting was performed to verify the pedigree structure of a family under investigation for an unusual case of 13 thalassaemia. A higher than expected proportion of hypervariable bands was shared by the proband and his mother, leading to suspicion that the child had been the product of a consanguineous mating. Further analysis of the mother's brother showed that he was almost certainly the proband's father.
-Accurate assessment of pedigree structure is of considerable importance in genetic studies. Traditionally blood group, protein, and tissue antigen markers have been used for this purpose. These approaches are limited by virtue of their low individual informativeness and their major application is in the exclusion of paternity.
Over the last few years many sequence variants of human DNA have been described which are detectable as restriction endonuclease fragment length polymorphisms (RFLPs). The The confirmation or exclusion by DNA fingerprinting of a reported family relationship is accomplished by comparing the patterns of hypervariable fragments of the child and its putative parents. The figure shows the DNA fingerprints generated by probes 33*15 and 33*6 for the family described.
The mean probability, x, that a band present in a subject's DNA fingerprint will occur in the fingerprint of an unrelated subject has been estimated in population studies to be x=0*2.3 Thus, a child whose parents are not related to one another will, on average, inherit one half of the bands appearing in its mother's fingerprint as well as half of the onefifth of his father's bands which are shared by chance with the mother, giving a total average band sharing frequency of 0*6 between parent and offspring.
This frequency, x, of band sharing in the population is related to the allele frequency, q, by the relation x=2q-q2. Where q=is small, as is the case for the hypervariable alleles of DNA fingerprints, x-2q, and so for x=0*2, q-0-1.
Under Hardy-Weinberg equilibrium, the probability that an allele present in a subject is shared by that subject's sib is given by the expression (4+5q-6q2+q3)/4(2-q). Using the approximation q-0-1, this gives a frequency of band sharing between sibs of 0-69. Thus, the expected frequency of fingerprint band sharing between second degree relatives (for example, between aunt and nephew) can be calculated as [(0-69x0-5 To establish the paternity of S1 and S2 we compared the patterns of DNA fingerprints in S1
and S2 with H, M's husband. All the 23 non-TABLE X2 analysis of band sharing between M and SI and S2. The DNA fingerprints shown in the figure were examined. The number of M's bands present in SI and S2 was counted and compared to the numbers expected, assuming that M was (a) the mother, (b) the aunt, and (c) unrelated to SI and S2. The expected number of shared bands was calculated by multiplying the band sharing frequencies stated in the text by the total number of bands in M's fingerprints. For example, if M is SI's mother, the expected number of bands shared is 51 xO-6=30-6 and the expected number of unshared bands is 51-306=204. Sl 
